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The preceding Comment has clarified a conjecture made in our paper. In this Reply, we add further insight
to the results presented in the Comment concerning the behaviors of pole trajectories outside the resonance
sectors.

DOI: 10.1103/PhysRevA.71.017402 PACS nuniber42.50.Hz

Our calculation[1] was based on the complex-scaling are searched numerically over all the Riemann sheets. By
method. By this method, one can obtain only the positions of’arying the ponderomotive radiug we traced the pole po-
poles in the resonance sector. In the weak field regime, theitions and obtained the pole trajectories. The laser frequency
pole associated with a light-induced statdS) is located s set t0rw=0.55.
outside the resonance sector, and one cannot directly identi1¥ We first examine the case ®=1.1019 anca=0.673 61.
the origin of the LIS on the basis of the complex-scaling This choice leads toy=1, E;=-0.5, andE,=-1.1019. The
method. In Fig. 1 of Ref[1], we extrapolated the pole tra- antibound state is located at the bottom of the potential well,

jectory by inspection. This conjecture gave a simple and unil-€- the relation ¥=E,<E, hol_cjs.(,_ﬁ\_s_)shom_)lg(_lz_l+ -1, we
fied explanation for the behaviors of the pole trajectories fofdentified three pole trajectorie®, °, @, , and
different values ofw. CID(_T'); (DEE_“) ori%;inates from the original bound state
In the preceding Commerj2], Stroe and Boca directly (OBS), (I)f) *=" from the shadow pole of the OBS, and
calculated the pole positions outside the resonance sectop(_*f‘) from the antibound state. The resonance S@g‘é‘)
and have corrected our conjecture about the origin of the LISriginating from the OBS goes outside the resonance sector
in the case ofw=0.55. The LIS originates from the anti- at #=0.4 but comes back ai=0.6. On the way,CI)f)"") ex-
bound state located on the channel threshold. We agree withibits a kind of avoided crossing witl! >~ originat-
their conclusion. In the cases 6f(z)$045, the results of |ng from the shadow p0|e_ The po@g' -)—= (=) is |n|t|a||y
Stroe and Boca agree with our conjecture. located on the Riemann sheét+-). After the avoided
. (_)n the other hgnd, we would like to point out tlhe PECU-¢rossing With@f)‘“), q)é++—)ﬁ<——+> enters the resonance sector
liarity of the modlﬁed Pdschl-Teller potent!al, .wh|(.:h POS- 11 the sheet—-+) at a=0.45. This means thap( =)
sesses an antibound state at zero enf2fyrhis situation is 0 o)
not generic but a peculiar case. No realistic atomic and moPecomes the LIS pole. On the other hand, the pbi% _
lecular systems have an antibound state at zero energy. ~ Originating from the antibound state does not play any physi-
In order to examine the generic behavior of LIS, we cal rqle. In th|s_case, the origin of the LIS is a shadow pole as
have studied the model in which the energy positions of anWe discussed in Refl].

tibound states are controlled. It is found that the origin of the Next we show the case in which the origin of the LIS is
LIS is either an antibound state pole or a shadow pole dethe antibound state. The potential parameters are chosen as

pending on the shape of the potential. V=0.827 96 an@=1.099 00. This leads tp=12, Ey=-0.5,
We have investigated the square well potential with deptrfnd Ea=-0.0263. In this casez,>E, holds in contrast to
V and width 2. WhenV anda satisfy the preceding example. The pole trajectories are shown in
Fig. 2. The poled";"” " enters the resonance sector, and
tanay2Vv - 1) = — 1 , (1)  9gives rise to a LIS; namely, the origin of the LIS is the
V2V-1 antibound state. This situation is similar to the caséiof

=0.55 discussed in the Comment of Stroe and Boca.

The above observation implies that the origin of the LIS is
the shadow pole when the antibound state is located deeply
in the well. This situation is realized when the potential
strengthy is smaller than a critical valug,. When y> vy,

the potential has a bound stateEat=-1/2. The energies of
the antibound states depend on the potential strength
=a\2V. Under the conditiony< /2, there is only one an-
tibound state. When one vari¥sanda so as to keep Eql),

the energy of the antibound stalig changes, while, re- the origin of the LIS is switched to the antibound state. Th-

mains unchanged. ecritical value of is found to be in the region
The FloguetS matrix was analytically obtained by con- 23 1753 1 1931 A= v., it holds thatE,=Eq+A, here
necting local eigenfunctiongior example,[3]) inside and =0.0167-0.0439. In short, the origin of the LIS is the
outside of the square well. Energy is analytlc_ally continuedyp, - 4ow pole whel, < Ey+A.
to the complex plane, and the poles of Bienatrix elements We can restate a conjecture: the LIS originates from a
shadow pole of the OBS whei) 7w <|Eg|; or (i) Aw is in
the vicinity abovelE,y|, and at leasE,<E,. In such cases, it
* Author to whom correspondence should be addressed. is easier to detect the LIS in the photoelectron spectrum than
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© Re (E) (Atomic Units) point E=-0.55.

FIG. 1. (a) Pole trajectories on the complex-energy plane with " the ca;e O.ﬁw>|.E0|' Previous results of Wellet al. [4]
changinga. The values of the parameters ase0.55,V=1.1019, &€ alsp in this reglnje..ln the casefm‘)>[Ep| andE, > Eo,
) the antibound state is likely to be the origin of the LIS.

anda=0.673 61. The starting point of the pole trajectdpy;” ’ is .
-1.6519.(b) Magnification of the part ofa) indicated by a rect- _Flnally, we should append that we have used the appro-
priate scalar produdb],

angle(c) Magnification of the pargb) indicated by a rectangle. Two
pole trajectoriesb) ) and®\™*”~ """ undergo a kind of avoided

27w +0o
. . . w
crgiilgg(;__l/;nth each othgr aw=0.413. The pole trajectory <<f|g>>:—f dt’J dp f(p,t)g(p,t) (2)
@, makes a quick turn around the branch pokt 2w ) —o0
-0.55.

in the actual calculation.
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